Involvement of the transcription factor NF-IL6 in phorbol ester induction of P-glycoprotein in U937 cells.
Previously, we showed that the nuclear factor NF-IL6 binds and trans-activates the promoter of the human multidrug resistance gene (MDR1) encoding P-glycoprotein (N. J. Combates et al., J. Biol. Chem., 269: 29715-29719, 1994). In this study, we investigated the physiological relevance of MDR1 gene regulation by NF-IL6 in response to PMA (phorbol 12-myristate 13-acetate)-induced differentiation. Treatment of U937 cells, a human promonocytic cell line, with PMA induced their differentiation along the macrophage/monocytic cell lineage. The cellular changes were found to be accompanied by an increase in P-glycoprotein expression at the cell surface. PMA treatment of U937 cells also resulted in the synthesis of the three forms of NF-IL6 and an enhanced DNA binding activity of nuclear extracts to a probe derived from the MDR1 promoter. The majority of the DNA-protein complex could be supershifted by an NF-IL6 reactive antibody but not by antibodies for CAAT/enhancer binding protein alpha and delta, c-fos, or c-jun. Furthermore, transient transfection studies demonstrated that PMA enhanced the activity of a MDR1 promoter-driven luciferase gene construct to a greater extent as compared with the activity of a reporter construct containing mutations within the NF-IL6 responsive element. These results indicate a correlation between NF-IL6 gene expression and the regulation of the MDR1 gene. Furthermore, these observations also suggest that P-glycoprotein expression is part of the macrophage differentiation process.